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107-0... INTER-LAYER BORDER ZONE 
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(57) Abstract: There is provided an information recording device for recording record infomiation onto an information recording 
medium having a plurality of recording layers. The information recording device includes: write means capable of wntmg record 
information into the recording layers; control means for controlling the write means to write first boundary information or second 
boundary information ( 107a-0> havine a smaller recording capacity than the first boundary information at the end of record informa- 
tion recorded in one of the recordine layers; and detection means for detecting an empty capacity of the data area in that recording 
laver The control means controls the write means to write the first boundary information at the end if the empty capacity is equal to 
or greater than a first threshold value and the second boundary infomiation at the end if the detected empty capacity is smaller than 
the first threshold value. 
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Block Address) l^l{^:SlJ^9#^tb^^-CV^§„ Jr^fi^t-(i. -^ll;!}*. 
r030000hJ}C{irooOOOOhjLBA;5S^^c;;L. •^^^^■^'^¥CFY^Fh\\,Z.\-t^ rsoF 
FEFhjLBA;d^i>?j-fc;-r^o ^^S^f^W^tB^^fiO^l^Jg^y^^'f^Jl^m^^M 

[0072] l2l3^#fllLT. ;*:^PjOW^iB^^ttomi»^^!|(OSE^^^^/.?5l* 

^U*^3fexV;^i^ofa®^i^(c4oJt^ECC:/n-/i^^i»fifei-5i^S6^-fe^^#-^^ 
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[0073] iii3{c^$ti.§j:p(;i. :^mm(D^mmmmm(DmimmwwmmMMt:^j:^2m 

[0074] Mi^mM. Lostcfi, p^miMt^h^mimzid^-fx. y-K-r^-^ynoi-o. 
Tioi-<i\^^m\,^i-i^(D\Hmmia^.m7&vfzopcmm<Dfzib<DPc=^VTPc 

■So 

[0075] LIS iHmiM^^^^mmi^^^ilrX^ V-h'^l^^^VT 101-1^ 

T102-lRXJiV—h'T^hl03-l^^mi-fhthX\^^^o^(D]) — \^4>-:^])T101-l{Zh 
, mml.f£\y^OPC:^^jTm^^mifhriX\^^XhX\\ T'—i^:^])T102-lh. Fll 

[0077] ^^PJOW#lS®:ig®(7)^l^^g^y(D|S^^^^;^^5^t#f5^|^^*:{c:#^ 

[0078] Jr^^fi^^^fi. 5fe-r. LOS{CjoV^T. ^fetVi^T^^y^^^i;— HW^niiJTlOl-O, 

^Tvrf-b^^ -fe^^#-^/5Sro2FFFFhJ<D!J— K-r>^!;T101-0(^|l7{ig(lll3't> 
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OBii&.'^,^#flg) , iri?i5?#-^;6S r 1 AFFFFh J ©T^'-^^iy T 1 02-0(pi^ T-fi fi ( 
^ii'-^y^T-yy:^^^ mm(0^ @ ^^fc-tV—Y^^-O^^DT 101-1 . ToSOO 

ooh](Dv'-^i^^]jTio2-i(Dmitt^m(m3^(DBmM<^0m).±i!7^^-^7!)^nA 

FFEFhi<D'f—i^^VTlO2-l(DnrT^m:(m3^(DDmM.^0m)Km^Tii^-ii:y^ 
bX. y-KT^>h3ii;Tl03-l--.i:^ltj$tLS^i:{c:J:-o-c. LlS^cjoft^te^Xf* 

[0080] J:oT. ^^f^^T^V^ylf '0^(J;t{^. l.om<Dv'-i^^VTi02-0(D±^^m^-^^030 
OOOhJ r. 1 AFFFFhJ :S.m.lg(D7'—^aiyT 102-1 rosoooohj 
^^fe^lAFFEFhJ^C*5V^T. 3fetV^T^;/^;&Sigjj^LT3^»j$ix:5^|^NF{:ite^X{* 

[0081] ^±m.mvfcmmm'^^^^-^izn\^x.t^my^^y^T}^u^(LBA:Lo&ca\ 

Block Address);^^: l^l(CfiJ?)#tte>ttTVN^o ct!9=ir#:6^(Cf*. MX-it. L0»{C*5 
{t^iriJ'i57#-^ro3OO0OhJ tC{:iroOOOOOhjLBA}6S*fJ^;L. ■fe^^#^riAFFFF 
hjiai. ri7FFFFhjLBA;6S^J^;-r^o -ftji;^s LlJi(Cio(t^^^^#^ro30000h 
J(C}iri80000hjLBA;iiS*j-J^;;U -fe^i$'»-^riAFFEFhJiC{i, r2FFFEFhjLB 

[0082] ^(c:. ig4^#fl^LT. ^^m(Dmmmmmm:(Dmimmmiz^.mnmmw^ 
[0083] lll4^c^$i^5j;5^;I, ^;^f^o^ijfi. i^j^, '^•jlsr>^^jl^c:^j^^^ 
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[0084] l#S|^tCfB»^tLS#— y^->-cOij^^;^r^OS$ft.,J^O. 5m 

:^i5'0|E^|g*^<^iri5^i57#-f- r I65700hj i^l^Oj® ^(DtK— -i^D— 
. r608jECC:/D5/i^-efc«9. ri9jMBT'fc^„ f¥)^,fC{i. 

(D^^cD^A^mmo. ^m.rr^bm.'&^tifz.v—YT'yh^vT^m^x^^x.v\^mt\ 

§i^Tv^:5o ctbicj:«9, -^/i^^*— #>?J-;^;;(DK7-(':/-efcoTt>. y— K-^i^a^u 

-y—^zi—:^^m(Dmm^mm^^^::-ti}^^mtfs:^M.xmnxh^, 

[0085] ^ic:. |ll5^#fl^LT. *^?g(^<*^ia^^ttt^^l^ife0-!l(C'^5tf ^RfB^S^t 

^*-y^->''^p»7=^-^«iit^3:ov^-rl^fc0J!-t-§o ^ctc asit. 
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[0086] ' lll5t3:^$H^J;9i-^ VlOS-OdOS-lriiiT. JSmrtf*. L 

iafc::iolt^^f it. T!i^hl05a-0(105a-l) tyrs~~y—4>' 

105b-0(105b-l)^ii;t-C«^$ttTV^§o ^LT. ii^OJa^'— y^— ^(DfB^ 
^Ai^. mx.it. r2944jECC:/nixi^(tfj^LfcO. 5mmffi)XJ*r608jECC:/n 

[0087] yr^-y—^>io5h-o(io5h-i)izn.Mm(D^5iEccy^uy^(Dum:Kit.mm 

—^'"—^>^105b-0(l05b-l)<Dig^{c:^(t^tX§BSGA (Block SYNC Guard 

Area) ^'-ij'^" — r^(Dumxmmmmmr'-i$'7!)^mmm<^m^{^m^mm 

[0088] ^— i?'— T'>hl05a-0(105a-l). :^yc{4l05c-0(105c-l){i, ^iZ. i??^ — 
RMD^yriOSd-O. ;^hiy:7':/n-/i:7SB. 3flS(D^x:;^P^h7K— V— ;t7— NM^-U? 

mmmf-^^^Aytmmm=^])T^mx.xmm^tix\^^:ho 

[0089] RMD^yriOSd-OtCfi, :grfr<^RMD (Recording Management Data) 

^(om0iWMmv'—i^^^5imtiiir=^\^°—:^tLxm^^nx\^ rmd 

3iiJTi05d-ofi. mx.it. DVD-Rcoy— HWacyrrt. ^fc:fi-^<Di^j^miJ(c:fc§. 

[0090] ^hy^ytiy^SBit. ^2]ECCy'tiy^(Dmm^MXh'0. T[>hl05a-0 
(105a-l) , :^^c«. 105c-0(105c-l)(Z)^M{ig;6^e>^^6^t;i38^t>*39#@ 

[0091] ^^^y^h7^—i^^~'7—:iJ—NMit. ^2iKCCyuy^(Dm^^MXh<0. :i<D:^^ 
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— V— NMtClfi, -^dx.^^. roOhj:$SxN°7^V>'i/ (Padding) 
[0092] , DVD-RW(D^^, ^^^^h7i^—y—'^-:^-NMit.^^\^^j:\^ \ 

[0093] ^{c:. i2i6^#fi^u-c. ^mm(Dmmmmmmi<Dmimmmizm^mnmmn^ 

[0095] m6(Dm2y:^4^'X:^^tl^Xv t-. ^xV^^^^ROMM-^^ffi K^-Y^^t? 

-'l'>'105b-0;6SM^$tb'5{iS<t#/5i>fE^$tbSo i^^ M:^(D:^<—^^—i^x2^X^ 
[0096] i^_bJ:«9. M2:73.-t'X(?:)3feX'f;^:^'tcjo(1-5Mi# @ 07^-^5?^— ij?-— K^^yr) 
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[0097] ^iz^ laec^^a^ir^-rxT'^^nsj;^ tc, ^—^^^(Dmn:^^. ±^i^mz. y<Tv 
[0098] . '^^,±.^^.%^y^^X(D%'f^:^■^\z.^\^x\•t^%i^(D^^—^^—'^xJ— 

[0099] ^(C, ll6(D^47a:^X-e^$tLSJ;^{C, ^3:7a:^XcO;^7^5^^S6fC*5V ^TiifE 
. |l3:73.>i'Xtc::io{t5^#fg^{::. — r^l05b-0;d^tB^$tt?>(^7"5':/S8 

)o 

[0100] J^_tct<9. ^4:7^-i'X(7)^7=''<;^i5^{c:*DV ^Xfi, Ml# g <^7}<— i5^^'-106-0<hm2 

[0101] mz.^ mi^^mx^x. ^mm'mmmmw<j:>m\mMm\z.'^^^mm^mm^ 

[0102] El7t3:^$>u5J;5{-s DVD-RtDyy^^-i/Tit. 2KBi:32KB<D2a^(D 

yi/dr>':i^i^^X;?iS^^$ttTV^5o !;>'=3p^>/f-,<X/5S2KB(DJ^'g'fi. m^Uit^ lEC 
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[0103] m^. mm^^m-t^mi^. ^(Dmi'^i^^y\^—j^-h^hm^^^^\^.2KBmi^ 

^l^^^7.=^^JT^^m.fzMi. ^fe<^»tlir«&.^^;^i-NWA(Next Writable 
i5'(DiIfB;&S^]«f^$tt§ (El 7 "1^ , ^r#J<^ 

[0105] ^{^, ms-^^m\^x^i^mm(Dmmm^m.(DmimM\mz^^^\^mMmm-^ 

— T>>hl07a-0^t/tija!L/cil^(D:^-^^W>-105b-l^il;tT«fi5c$tL 
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Padding) ^ttTV^So 

[0107] m^. mr^^^-~-y—T'yhio7a-ocomm^y<v'4'^^^^fh^y^—7'~-<^(Dmm. 
[0108] mmmmmm(^mimmm) 

[0109] 119^^*5V^T. tf #ta®:#^fe^g300tt. CPU (Central Processing Unit) O^JlJ^ 

51. »Vi^T:y :7°352. -ft-^IB^S^i^^aSS. CPU (K^-f :7'$lJ»^^) 354. ^ 
^1)355. T^-^Am;^$iJ^^#^306. mifmmm^307. ^ft^'iJ^VSlO. 
^■^^Vl^Sll. &t>V<;:^357^iix.T«^$tl.TV^'5o 
[0110] :^\:i°^^hyi^'e—^351itytv'^^^100^m^RXJ^W±^'±^i:,(DX-. 

[0111] ^\i'y^TyZ/'3b2\t%f^:^^100^(Dmm.H±^noh(DX\ 

LTl — if-t~— A^O^t^~-i^$r. n±mMm.^WLK)%t\^xmi(Dy<U—xm 
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[0113] 355ft. mmn^T^'-^(D^<iyyrmm^. m-^mmw^^'mss-v^mmm 

[0114] CPU(k^-f'7*0|^#^) 354ft. ft -^fB^#^#^353. p^^V 355i:. /^;^357 

m^M^n^o ii^. CPU354/^)Sl)]j^i-5fc;s6(^y:7bi>aLTft. 7t^y355{3:^^ft$tb 

. Tv^So ^i^. cpu354ft. ^mm\m^^mm^^iRu^¥\^^^i(D-m^m 
[0115] T—^Amt}um^^306n. mmmn±mm3ooizM-r^^n^-hr'-^ 

^^0i)x.fi. MPEG;7^—^yh{z!£mi^>'=^—}'lLX^^tb:^^V355^mt}U 
--^ttl;^B#t-ft. 7«^y355^^^S:ft^o/c:MPEG:7;i-— -7:yh^O^>-='— K$tT./c 
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[0116] .mwm^^307i^^mmmw±mm3ooi,zMi-^mi^m^^Htm^^n'^ 

[0117] ^±m.m\.ti^ mnmmm±mm3oo(D-Mci^mit. v^^^mmw±i-^i^=i~ 

[0118] mnmmn^mw:i^x^tmmi'^(7)^d^ti-mimmm-) 

mmn^mm\^:isn^^'r^^i^mmmi^(Di}^niz-D\,^xmmi,^w^^^ 
^r'^:^^<Dm^W}i'f(D^n^^Lfzy^-^^—hmx^^o f^. mio^, ^xiR 

zj^r a jji. *(;i^^-e$>«9. fLj^p^rMjf*. *tc^#[-efc;5o iaii(a)(i. 

^mm(Dmnmmmm(Dmim^mim^mnmmn±mmi^^^x^m^fi^ 

tuaZ&U/c:J:^lc:, r2938(0. 5mmffi)j3?:{ir602(0. lnimffi)jEC 
<^y^'_^^y XO^t^i rxj Tmj JM±E.o Plj ^'M-efe^»-^(7)L0S:S.tJ^Ll 
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[0119] ^-f . llllO{C^oV^T. y6T^^^^100i)mtM^fh^t.^ir ^ CPU354(D$iJ^®Ti::- 

yzfsioi-.Yes) . mmmmn^mm^^x^itti^'K mK.itLom\^^y^^x. ^^^^ 

No), ^-^'—^^--:^^^m7!)mibti^:d^^:^^-dm^^iri^(:^y'yy'Sl04) 

; 5/ysl04a)o r::T% it^fB^S!fe^«{Cj;^iItB:6i\ LO«^C*5V^T^T^nTV^:5 
:^'B'(;^7"^y:7'S 104a: Yes) . LO® }C*5tt^v='-^ai.»JTO^«9<^^t^firxj (EC 

C7^^:y^);e»SI+^$t^§(^^-/:7°S105)o {fib. lECC■7'a^;/^{;I^ifc/^V^^t^» 

[0120] :^T^y■^sl04(Dm^(D^^W:. ^^—^—t!7u.—xfiiimtmioti,fj:\^ ^m-^ 

Ty:^S 1 04 : No) . LOiS {z.^ n^m.Umiiof\.h {:^y'ryys 1 02) o 

[0121] MV^T. ytr^^^^izMi-^^w<Dyrs-y—i!ru--xmmxh^^^^:^^7im^^ti 
^ (;^7^5':/si06) o m:^(Dyi^-y-^x:i-xmmx:k^^^ i^y'^y^sioe 

:Yes) . '^mUi^m^it, r2938j (ECC^n^y;^) ;6SftA$tbS(;^7"5':7'S107)o 

[0122] M;^, iJ'^"— i^^n— x^a-e7feVN#'a'(^7^5/:7°si06:No) , m^^Uiz 
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.-^(;^7^5':7'S109: Yes) . J5t-, 3fexV;^iI'(;i*J-i-^*|;3(D7}t'— i^-'-i^^n-X^sQ.aT' 
(;^^:y:7^Sl 10 : Yes) . il^(D*— T">hl05a-0;6StB^$tbS (;^7"5/^° 

= r2938jECC:/t35/i^:|l|ll(a)^#fiSJ;5SL0ji{C*5VvTlB^^n^o J^VnT. y— 
— K-r^':^!]; T 1 01-0 {^7}?— y-T!> h 1 05a-0:dS ^ ^$tL§{i«it ^^^Lfci^ 

m^^±i^i^^-^mizM:tx\ ^<7)xjf-ir — r^^iosb-o^^s^^^t^s^ss^t #:6sie 

[0123] mJ^. M:^<Dyr^—y—^^—^^^mxti:\^^m^{:^y^y:fSllO:-No) , 

J;5(^.L0M<D^t^*rxj;dS^^rLjJ^JLJiT'Sb^<Z)T\ ^^^[R](DS$;5S0. imm 
(Dm^(D:^<—y-T^hl05c-0mi^. L=r602jECC:^'n5/i?:|g|ll(a)^#BS) 

[0124] ^V^T. BiIIeltei^Lfcii^OTK— iJ''— T!>hl05a-0Xfil05c-0OE^<^^"- 

iJ'^"-- r>'105b-0;&S|B^$tb^ (^■r>;/:7"S 1 14) o 
[0125] fife;^. ^7^:y:/Sl09Oi^J^(7>^m. ^^^fi rxj Tl j J;i9/J^$v 

^'^^SlOgtNo). jEtC, ^t^4rxj;eiS^icrMJi^;±-efe57?)^S;?»^;5^^^lJ^$;}x^(;^ 

7"5/7^sii5)„ r^T\ ^^^»rxj>&s^^rMjiii±-e/^v^J#'g-(;?^7^:y:^sii5.:N 
o). ^t^ftrxjds^^FMj j;9/J^$v^<D-c. ii^<^>!}^— i:^o-x^aT?fc;5^ 
y^yz^Sll0^^ib:^Ty^Sll4t.X(D^mt^tf:^ti^o -fab. ;^7"5/^Siii^O';^7" 

J /i^^^rMj J:I9/Jn$V ^(DX\ m^(D:^^—^^—T^h (El 1 1 (a) : L= r2938j 
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[0126] m:^. :^'Tyy'sii5(D^\m(Dmm^ ^#^»rxj A^^m^Mi);x±vh^m^ 
Mj rMj = r43j)j^±T'ao^^rLj<t<9/jN$v^<DT% mm^—y'-T^ 

i$^ma^. ^MiECCyury^lt. 'f—^:^VTi<Z.tim^tl. ^*rx-MjECCyn:y 
/^•7=V^^/ (Padding) ^ttTIB^^iT^o 

: Yes) . y -K^^-oiyT WSIf ^#;6Ste^$ft^ i:^y^^y^S 11 8) » 

[0128] #;^^;^7">;'>^sii7(D4^iJ^<7)^m. 

^sailT'^^ V (;^7^^y^S 1 1 7 : No) . tfl lHllB^bfciii^tD7}?-iS'-'-T!> h<Dtt^ 

[0129] fth.;^, P^y^^y^S104a(Dm^(Dm^^ t*#fB^^^^fiiCj;§jIiB;J)^ LOg jo 
V^T^Tt?tb■rV^7^CV^i^'^, IP*,, LI® JCjoV ^T=fT:bi^^XV n^^-^ (P^-r5/7'S104a : 
No){cov>-C|ft5gi- So CK^m-^. ctO^^:^*!}^}*. llll5(C*DJt5^7"^;/>^S102-l 

[0130] ^V^T. Sfl^L/c:^7"iy:/S 110(7) 3txV;^i5'(c:*J"rsSlDOJK— ^/-i^n 

r<D;^7"^^:/SiiO(Z)4^iJ^^^/5S^-|B§^^T. ^7^5/:7°sll3^c^i^TtiJ; 
v\ llli5ic:jottSx5>^;y:/Sii3-itcti^$tbSj:9tc:, Liii{c*5 

[0131] ^V^T. tu3z!iL/c^^^;/^S114c^J;9{C, ftfj[EltB®b/cil^(7:)^— T^^hofi 
^(D;!^-^^^ — r>'105b-l;^»SfB^$;j^^(;;^7-y7°S114)o <t«9;ir^^6*ItC{i. I1115t;i 
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sE.m^ti±m m^—y^T ^ h i o 7a-o(Dm± iu^m-r^i^ i m (D^^m^^ iz:^—^ 

[0132] m:^. :^Ty-:fS101(Dm^(Dm^. ^m7!)m^tl^J:\^m:^(^Ty:^S101 :No) 
Yes), — igcDiSfe^a. i^'n-X^Stt^Ti'Sc 

[0133] m^. mmLtim2Rx^m3^^m]^x. ^^m(Dmnmmmm<Dmimmmi::^^ 
■hmn^mn^mm<Di'^m^^\z.^\^^xi^n^Mx.^o m2\z^:^ti^x^iz, mm 

^S:/ci^;/i5^TPV:^(LBA: Logical Block Address) t^igf^bTV^^o Vfz^^^X. 
[0134] l.t^L.f^:d^h. Z.(Dm^. m^\t:t:^-^J'yV:^^\^^\^X\%. LlStC^HV^^yT;^^ 

mzMmm:^')rt\^xmm^fix\^^^f:Li^^^^<Dmmm=^')T(D^^^^^ 

•-y-T'i^ h 105a-lX lOSc-l Mt)«(;i7K~i5^W>-l 05b-l ^#;tT«J^$tLT 

-^^-i/— ^105-0 (105-1) :e>SLO® (024^, T'>M05c-0^#fiSO^ 
t)«Llji(El2i^. ^-iT— T^>hl05c-l^M)%^oTia^$tvfcm^. 

[0135] — ^■^^w^;^^^:^cj8V^Tt), lll3lc:^$;iT^j:5t^^ tK— iT— y'— vios-i^^^L 
Ojl^tJ«Ll€moTtB^$tl^»'g^.LlS[^i;-hW^yT101-lj5S|Sl;i^^ 

-:/105-l(^. Lljii:i-i^i^i^g<!r7:eoTL'^9o J;'9J.{*:e^i;i(i. m:tit. — 
. >-105-0(105-l) ^eiSLOii (1113't'. ^—^—T^hl05c-0^mm)RXlLim 
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^Xm^^fl^Wi^. LlStCiott?>#— T'>M05a-lX{±105c-l(±. TC* 

xfLim^moxmm^^m^. mn(D^-—y-T^htit-<xyb^mmm-A(D 
■ . ^hio5a-ixmo5c-itK K^m^mmm=^VTtvxmm-r^(D^^mm^ji 

'bo 

[0136] miUMmx^-x. mx.\t. Lostc^sit^. ^v;v:^')ry.m—¥^y=^'jTm 

[0137] (tf^lS^#^fe^»t-J:Slfl^Wjf^Oi5?£ix-m2^M1^y-) 

m\z.WLm-t^. w^t^:. [lll6{i7|s:^Bj!(7:)tffRtS^^e(^^2«{fyt::#.5tf$gte 
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[0138] IEI16^^::^oV^T. P^T^yZfS101t^hP^'TvZ^S10S\Z.^\^X\-i. m'^\.fz.miOX-m. 

(Dp\m(0'^^. ^#^*^xJ^5^ic^LJJ:^9/J^$v^#'^(^7^y:/Sl09:No). Hte: 
5/:7°sii5:No). Ml-. ^t:«rxj^s«BJ(::12^^r|l3K{itjo— (^y^«^i-S 
'9/^^v^#'g-(:7^5"^y:7°S20l:Yes), ^t^ftrxj^^s^^rMj J;i9/h$<E.o^#:rN 

^*^XJ^?|v^/c^*^M-XJECC:7~c2:y^f^, L0S(D5:K/i-^yTic:fe.?AmL-rte 
Arxj ^s^if fnj .i;#bv ^»rM-NjECc:/u5/i:7}^5:K/V'aiyT(cct^m 

[0139] ^^W4rxj;6S^^rNjJ^_b-CE.o. ^it^MJct^9/^$<^.eV^#'^(^7":y:7° 

S201:No). St^arxjf*. ^i(rNjJ;<9/h^VN<^T% mi^WJi:lRl#lCbT. m 
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[0140] sj.±(o^^i^, ^2^itf!i-cfi. mx.it. mm^—y-^T^h(Dm^wm<Do^^p^^ 
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